Bacterial autolytic enzymes are thought to be active in cell surface growth and division (6, 9) , as well as in the lytic response which follows exposure to inhibitors of cell wall biosynthesis (6, 10) . In Streptococcus faecalis ATCC 9790 evidence has accumulated indicating that certain lipids or lipid derivatives such as lipoteichoic acids may regulate the expression of autolysins at a cellular level (24) . Fatty acids are constituents of both lipids and lipoteichoic acid, and the presence of intact fatty acids is essential for the inhibition by these compounds of S. faecalis autolytic activity (24). In the present study we have examined the effects of cerulenin, an inhibitor of fatty acid biosynthesis (11) , on the lytic and bacteriocidal effects ofsix antibiotic inhibitors of cell wall biosynthesis. If the lytic response of S. faecalis is triggered directly by a mechanism mediated by lipids or lipoteichoic acid or both, then addition of cerulenin should have a uniform effect on bacterial lytic processes. However, the results of this study indicate that addition of cerulenin can stimulate lysis and killing at low concentrations of penicillin and methicillin, but has no substantial effect on lysis or killing due to bacitracin, cycloserine, fosfomycin, or vancomycm.
The minimal concentration of cerulenin required to inhibit lipid and lipoteichoic acid synthesis, without a significant effect on deoxyribonucleic acid, ribonucleic acid, protein, or peptidoglycan synthesis, was found to be 5 pg/ml (1) when added to cultures at a cell density of about 150 ug (dry weight) per ml. In the present experiments it was desirable to follow the cultures for prolonged periods of time (Fig. 1 50 ug (dry weight) per ml. Figure 2 shows that incorporation of leucine into protein, and of uracil into ribonucleic acid continues at normal rates for 80 and 60 min after cerulenin addition at a concentration of 2 Ag/ml. At a 5-Ag/ml cerulenin concentration, these macromolecular biosynthetic processes deviated from the expected exponential rate after 40 and 20 min for protein and ribonucleic acid synthesis, respectively (Fig. 2) . After exposure of the low-density cultures to cerulenin (2 1g/ml), the incorporation of ['4C]glycerol into lipid and lipoteichoic acid, determined as described previously (1), was inhibited 92.9 and 79.6%, respectively. Thus, for cultures exposed to cerulenin at a low cell density (40 to 50 lAg/ml), 2 ltg of the antibiotic per ml produced the selective effects observed previously (1) when cultures were exposed to 5 yg of cerulenin per ml at a density of 150 jig (dry weight) per ml.
When cultures exposed to both cerulenin (2 ,ug/ml) and penicillin were compared to those exposed to penice'llin alone, the most striking effects of cerulenin occurred at very low penicillin concentrations (Fig. 1) . At a penicillin concentration of 2 ,ug/ml, below the penicillin minimal inhibitory or minimal bactericidal concentration for this organism (5 itg/ml; ref. 5), cultures lysed in the presence and not in the absence of cerulenin.
At 2 ,ug/ml, cerulenin induced a lytic response and.stimulated the rate oflysis at concentrations of penicillin G or methicillin below and just above their respective minimal inhibitory or minimal bactericidal concentrations (ref 5; Fig.   3A and B). Cerulenin had no observable effects on the rates of lysis obtained on addition of a broad range of cycloserine, bacitracin, fosfomycin, or vancomycin concentrations (Fig. 3C, D Fig. 3 , rates of lysis were determined from the most rapid exponential portions of similar curves (7) . split into 12 samples which were exposed to concentrations ofthe various antibiotics selected to give minimal lytic rates in the absence of cerulenin (Fig. 3) . Each sample was exposed to the antibiotics for 120 min in the presence and absence of cerulenin (2 ytg/ml). 
